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ABSTRACT

PURPOSES : Infiltration of moisture, polluted material, and deicer into concrete, accompanied by freeze and thaw can cause significant
deterioration of concrete pavement. In order to protect concrete from deterioration, it is necessary to prevent the infiltration of these concrete
external materials. The moisture-repellent agent, which is a surface treatment and maintenance material added to concrete structures to render
them water resistant, has advantages such as prevention of water infiltration and security against air permeation. Nano-coat, which is referred to
as silicon hydride, is typically used as a moisture-repellent agent. Therefore, in this study, an attempt is made to use penetration-type Nano-coat
as an alternative in order to evaluate its applicability through environmental resistance tests.

METHODS : This study aimed to evaluate the applicability of penetration-type Nano-coat, which can provide water repellency to concrete,
in concrete pavements, through various environmental resistance tests such as freezing and thawing resistance, chloride ion penetration
resistance, and surface scaling resistance tests. The applicability of penetration-type Nano-coat was demonstrated based on the specification of
KS F2711,KS F 2456, and ASTM C 672.

RESULTS : In the case of penetration-type Nano-coat applied on sound concrete, an increase in concrete durability was demonstrated by the
negligible chloride ion penetrability and the absence of scaling, as revealed by visual observation of the surface, after 50 cycles of scaling
resistance test. In addition, test result of the application of penetration-type Nano-coat on deteriorated concrete established that concrete surface
pretreated by grinding provided improved durability than non-treated concrete.

CONCLUSIONS : This study indicates that penetration-type Nano-coat is applicable as an effective alternative, to increase the durability of
concrete structures. In addition, it was known that pretreatment of deteriorated concrete surface, such as grinding, is required to improve the

long-term performance of concrete pavement.
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(b) Concrete Surface after Nano—Coat Application

Fig. 1 Effect of Nano—Coat Application
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Fig. 2 The Principle of Nano—Coat Water—Repellent
and Basic Form Molecules (Park, H. W., 2003)
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Fig 3. Internal Penetration of Nano—Coat Molecules
(Smith, M. D., 1986)
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Table 1. Mixture Proportion

Cement 200kg/m®

Unit Weight(kg/m®) | Admixture :

Gmax|Slump| Air |W/C| S/a

(mm) | (mm) | () | ) | ) |w|c|s| g |AEreduing agent
(High performance)

25 80 6 | 65 | 42 |130]200|826|1160 CX2%
Cement 280kg/m®
Unit Weight(kg/m*)|  Admixture

Gmax|Slump| Air |W/C|S/a

(mm)| (mm) | %) | @) | @) |wlcls|a AE—reducingagent
(High performance)

25 | 80 | 6 | 50 | 42 (140|280(786|1105 CX2%
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Table 2. Chloride lon Penetrability Based on Charge
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Charge passed(C) Chloride ion penetrability
> 4000 High
2000 - 4000 Moderate
1000 - 2000 Low
100 — 1000 Very low
<100 Negligible
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(a) Description of Experiments
(c) Check the Air-void
Fig. 4 Concrete Mixtures Production Process
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(b) Check the Depth

Fig. 6 Process of Penetration Depth Check
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(b) Freezing and Thawing Tester

Fig. 7 Freezing—Thawing Resistance Test
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Table 3. Experimental Condition for Scaling

Deteriorated specimen
(After 10 to 15 cycles)

Applied
Applied Nano-coat
Nano-coat| without surface
treatment

Sound specimen

Cement

(kg/m) e
applied

Nano-coat

Applied
Nano-coat
after surface
grinding

200 1 1 1 1

280 1 1 1 1
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Table 4. Ratings of Surface Condition according to
the Visual Observation (ASTM C 672)

Type Surface condition

0 no scaling

very slight scaling

1 (3mm depth max no coarse aggregate visible)

slight to moderate scaling

moderate scaling(some coarse aggregate visible)

moderate to severe scaling

severe scaling
(coarse aggregate visible over entire surface)
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Fig. 8 Production Process of Specimens
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Table 5. Chloride lon Penetration Test Result

Cement 200kg/m® | Cement 280kg/m®

112 | 3 |Aerage| 1 | 2 | 3 |Average

Charge lyaq011197/1260| 1,269 990 10441008 1,014
Ref passed(C)

Penetration | 57 14671170| 159 | 12 [195|13.2| 149
depth(mm)

iea| CM29€ 1o | o |s12| 271 |325 0 | 0 | 108

Applied | hassed(C) LT '
Nano— -
Penetration
depth(mm)

(a) Chloride lon Penetration
Depth of Normal Concrete

(b) Penetration Depth of
Nano—Coat

Fig. 9 Check the Chloride lon Penetration Depth
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Table 6. Change of Surface Condition after 50 Cycle
of Scaling Resistance Test for Applied Nano—
Coat on Sound Specimen

Surface condition
Cement 0 Cycle 50 Cycle Vlsugl
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Table 7. Change of Surface Condition after 50 Cycle
of Scaling Resistance Test for Applied
Nano—Coat on Deteriorated Specimen

Surface condition
Cement 0 Cycle 50 Cycle Vlsugl
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Fig. 11 Weight Loss Results After Surface Scaling
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